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SUBJECT: \'Ionthly Progress Report <= Hypervelocny Stmhe% in /ﬁ%
Slmqiated Dldnetary Atmos uhcros -~ Cuntract No. 950297

Ty

PERIOD: Decomber. 23, 1‘76“ - January 25, 1963
. The following dés.(;»’i"i‘bés'bthé activities on the s’ubjéct contract during

“ kY

the past month. : Le ik

S ow

ANALYTICAL

*,

The Computfa"‘ti'on‘s 6'f3vshock tube performance for the 3% CO, mixture.

for 4 initial driven.tube:pressures have been completed. Also, the same
‘ . i‘\_; LR ‘; ) . oo
s

' parameters have been exténded for the 9% and 25% CO, mixtures. The plot of
these quantities for shock:velocities up to 36, 000 ft/secc is in progress and will
N s

""“”be forwarded to Mr. J. M. Spiegel as soon as completed.

¥

"The ;esbd;{‘sei: of the; cavity gage to a parallel beam of light was com- '

puted. For thls approach a Specular reflec’uon of the incident ennrgy was

assumed, The rr=5111ts, whm}}/are plotted in Fw 1, represent energy loss

due to final reflectlvxty&of the platxnu:n film inside the cavity. The loss, which

AN

is defmed as the 1at10 of the energy escaping the cavity through the cntrancp
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slit after a large hj\lnib'-éxﬂ;’b'f reflections, is shown as a function of thc film

Bl

reflectivigy. ’ Thé fef'_le_ctivi’ty,Of.the film depends on the wavelength of the

-

1nc1dent radlatmn as is shown in Fig. 2 It is n'otabl(r that the total To‘irs w1ll

be less than o when the reflectivity remains below 0.70. Since #

'

corresponding reflectivity of the surface will be below 0.70 and hen!t-:’e"_;':t'h"g;;_ :

P

inﬁegrated loss should be even less,
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EXPERIMENTAL

 Since December 6, 1962, when the new 6.0 in. dia. hypervelocity
shock tube became operational, a tota] of 30 test runs have been performed.
The "initial difficulties with the triggering scequence of the signal recording
OSCiuAf;SCOpe’S have been overcome. Also, the driver ‘continues to perform
accofding to predictions. Several runs were performed using the 9% CO,
mixture as the test gas. Stagnation point heat transfer on hemispherical
model with nose radius 0.50 in. was measured. One of the important results
"is the confirmation of the avaﬂable test time. In Fig. 3 the trace of the output
signal irom the photomuﬁiplier focused on the stagnation region in the shock
1aye1{ ahead of.‘the model is‘ shown.. The initial conditions are stated in the
figure. The 'cyib"k_‘;;’raticbmi of fiie quasi-steaay flow is sharply defined by the steep

rise of the emitted radiation and sudden decrease at the termination of the

steady flox&. “ The small va'riat‘ic'm of intensity during that pericd corresponds
to much bsmaller variation of gas temperature since the intensity is propor-
tional to about ,Tg. The test tirﬁe in this case can be taken to be about 25/u.sec.
In Fig. 4, ra similar signal for shock veiocity of U, = 28,600 ft/sec and initial
driven tubke pressur‘e Py = 0.55 mm is shown. The corresponding steady flow
duratibn 1s about 18 /uéec.

.Thve model used for measuring the heat transfer rate to the stagnvation
point was 1.0 in. diarr;eter. A platinum :gage 0.002 in. thick was used as the

. e

sensing element. Initial runs produced signal from the gage which had two

undesirable characteristics. A strong negative going potential (precursor)

was observed prior to the arrival of the incident shock wave at the model.



Also a fair amount of noise was superirhposed on the thermal signal once
the fl(;\\f around the model was estéblished. A solution to this problem was
found to lie in the grouknding of the gage. The resulting great improvement
in the éignal quality can be assesscd from Fig. 5’.

~ The measured heat transfer rates afe generally lower than the theory
of Scala wonld predict. Also they lie below our earlier published data obtained
~in the 2. 0 in. dia. hyperveloéity shock tube; Most of these early data were
obtained using 0. 004_,}in. thick Hytemco gages. Recent data, on the other hand,

were from 0.002 in. platinum gages. In trying to resolve the differences he-

tween these data we concluded that the gage material and the thickness of the

sensing element may:

"_’contributing factors. Therefore we cannot conclude
that the 16\;&;er3'§'a1ues glven bf the platinum gages are correct until we investi-
gage these poii;ts in oixf new tubé. In the best interest of the present program
the discrepanciés should be determined, through a short experimental pro-
gram, prior to proceeding with the scheduled convective heat transfcr studies.
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FUTURE WORK

i LT e - -

The plotting of the shock tube performance for all three gas mixtures
will be concluded. Also completed will be total radiation calculations for
conditions behind inci‘dent sho;:k and the stagnatidn point. Use of the latest
Breene theoretical pi‘edictions will be used.

Resolve the effectvof gage materi;ll and thickness on the measured
heat t’ransfer rates. This will be done under inte’rnal funding.

Conclude convective heat transfer tests as specified in the contract.
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Take time resolved spectrograms of the gas behind the incident shock

‘and from the stagnation point,

Prepare to measure stagnation point radiant heat transfer using a

cavity gage mounted in the 3.0 in. model.
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Jd. S, Gruszczynski

Specialist, Hypersonic Aerodynamics
Aerothermodynamics Research
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